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Recommendations

Major Recommendations
A level of evidence rating (A-C) has been assigned specific recommendations and is defined at the end of the "Major Recommendations" field.
Citations in support of individual recommendations are identified in the original guideline document.

A. Assessment of Patients with Ulcers and Lower-Extremity Venous Disease (LEVD)
1. Prior to treatment, assess causative and contributing factors and significant signs and symptoms to differentiate the different types of

lower-extremity ulcers that require varying treatments (see Algorithm in Appendix A in original guideline document).
2. Review health history to address risk factors for LEVD (i.e., family history, pregnancy, older age, thrombophilia, systemic

inflammation, obesity, venous thromboembolism [VTE], triggers), wound and pain history, and history of prescribed/self-prescribed
medications. Level of Evidence = C

a. Assess pain characteristics: onset, duration, location, precipitating/alleviating factors and presence/absence of venous
claudication or rest pain (found in mixed disease). Note: Pain may be variable in LEVD: mild to severe, stinging, throbbing and
accompanied by complaints of heaviness worsening with prolonged leg dependency.

3. Review pertinent labs:
a. Hemoglobin, hematocrit, and prothrombin time.
b. If patient on warfarin (Coumadin) review international normalized ratios (INRs). Level of Evidence = C
c. Elevated homocysteine (Hcy) levels (hyperhomocysteinemia). Level of Evidence = C



4. Conduct a physical examination of the lower extremities.
a. Assess functional ability.
b. Determine perfusion status by assessing skin temperature, capillary refill, venous refill, color changes and presence of

paresthesias.
c. Determine presence or absence of pedal pulses. Palpate both dorsalis pedis and posterior tibial pulses of each lower extremity.

Presence of palpable pulses does not rule out lower extremity arterial disease nor does absence of pulses indicate arterial
disease, especially in presence of edema. Level of Evidence = C

d. Perform an ankle brachial index (ABI) on all patients with leg ulcers. Recheck the ABI periodically (every 3 months) for
patients with non-healing lower extremity ulcers. Level of Evidence = C

e. Assess the lower extremity skin changes for edema, hemosiderin staining, venous dermatitis, atrophie blanche, varicose veins,
ankle flaring, scarring from previous ulcers, lipodermatosclerosis, and elevated temperature. (See Appendix C in original
guideline document on types of edema.)

f. Assess for ulcer complications: cellulitis, gangrene, and osteomyelitis.
5. Determine and document typical wound characteristics: location, shape, wound edges, wound bed, exudate, periwound skin,

absence/presence of odor, and bleeding.
6. Consider use of Duplex scanning with ultrasound, as it is the most reliable non-invasive test to diagnose anatomical and hemodynamic

abnormalities and to detect reflux in any venous segment. Level of Evidence=A
7. Monitor/measure the percentage change in ulcer area to assess healing. An ulcer that does not heal or show significant healing within

4 weeks should prompt the health care provider to consider adjunctive therapies. Level of Evidence = B
8. Assess for factors that impede healing such as co-morbid conditions, lack of adherence to prevention and treatment programs,

especially compression therapy, and medications such as steroids.
9. Consider referral for further evaluation of patients with cellulitis, VTE, variceal bleeds, and ulcers that are atypical in appearance or

unresponsive to 2-4 weeks of appropriate therapies.
10. Consider adjunctive therapies for slow to heal ulcers. Level of Evidence = A

B. Prevent Venous Ulcers and Recurrence
11. Encourage patients to undertake a program of physical activity to strengthen the calf muscle and increase ankle range of motion to

prevent ulcer recurrence. Level of Evidence = A
12. Educate patients that compression stockings or other compression wraps/bandages must be worn every day for the prevention of

venous edema and venous leg ulcer recurrence. Level of Evidence = A
13. Screen all patients with lower extremity wounds for arterial disease using Doppler measurement of the ankle-brachial index (ABI) by

suitably trained staff prior to application of compression stockings/bandages/wraps.
14. Educate individuals with normal arterial blood flow to use the strongest compression (e.g., 40-50 mm Hg) that can be applied or

tolerated. Lower compression may be helpful for individuals with LEVD and lipodermatosclerosis, who are unable to apply the
compression garments, tolerate higher compression, or afford the cost of higher compression garments. Level of Evidence = B

15. Have compression stockings fitted by trained personnel.
16. Have compression bandages and wraps applied by skilled personnel.
17. Wound care specialists should closely supervise and monitor compression for individuals with mixed venous/arterial insufficiency with

an ABI >0.5 to <0.8. Do not apply sustained, high levels of compression for individuals with an ABI <0.5.
18. Consider vein surgery to prevent ulcer recurrence. Level of Evidence = B
19. Provide patient education about the necessity of wearing of compression stockings for the rest of one's life, elevating legs, managing

weight, participating in physical activities, avoiding trauma, seeking early intervention for first signs of swelling, redness, or abnormal
sensations in the skin, and discussing medication options should be stressed by health care providers.

C. Interventions for Patients with LEVD and Ulcers
20. Recommend patients with LEVD and ulcers seek care guided by a clinical wound expert. Level of Evidence = C
21. Cleanse the ulcer at each dressing change while minimizing trauma to the ulcer and surrounding skin. No specific studies demonstrate

the benefit of using one cleanser over another, thus, ulcers should be cleansed with non-cytotoxic cleansers, saline, or water. Level of
Evidence = C

Dermatitis

22. Avoid the use of known skin irritants and allergens on the skin especially in patients with venous dermatitis because a high percentage
of individuals with LEVD and ulcers experience hypersensitivity to various ingredients and products.

23. Patch test individuals with known sensitivities or delayed wound healing prior to use of new products. Use a topical steroid ointment
for patients with dermatitis for no longer than 2 weeks to reduce inflammation and itching. In severe cases, a prolonged trial might be



warranted.
Debridement

24. Closely monitor the ulcer when any debridement method is used such as autolysis or enzymatic debriding agents. No one method of
debridement has been shown to be optimal for LEVD ulcers.

25. Consider larval (maggot) therapy to remove necrotic tissue. Level of Evidence = B
Pain Management

26. Consider topical anesthetic agents to provide pain relief for venous ulcer debridement such as eutectic mixture of local anesthetics
(EMLA) and lidocaine-prilocaine based creams which have been found to reduce pain scores when used during debridement. Level
of Evidence = B

27. Consider use of hydrocolloid or foam dressings to reduce pain associated with LEVD ulcers. Level of Evidence = B
Dressings

28. Select dressings according to accepted wound care principles, ulcer characteristics, patient needs such as comfort, cost, ease of
application, wound draining absorption capability, and availability of dressings.

Antibiotics

29. Treat deep tissue infection and cellulitis with systemic treatment approaches. Consider topical antimicrobial/antibiotics for superficial
infection. Use culture guided antibiotic therapy. Consider a trial of using nontoxic antimicrobials (e.g., cadexomer iodine or silver
dressings) for clinical infection as an alternative to topical antibiotics. Level of Evidence = C

Nutrition

30. Consider use of Mesoglycan combined with usual care (compression, leg elevation) to promote ulcer healing. Level of Evidence = B
31. Consider using Rutosides in doses ranging from 250 to 300 mg twice daily to improve ulcer healing rates. Level of Evidence = A

Compression Therapy

32. Select compression methods based on careful assessment of the patient.
33. Compression therapy heals more venous leg ulcers and decreases healing time compared to no compression therapy. Level of

Evidence = A
34. Use of high compression to treat patients with LEVD is reported to be more effective than low compression. There are no differences

in the effectiveness of the different types of products available for high compression. However, there is some suggestion that elastic
layers might be more beneficial. Level of Evidence = A

35. Do not rely on antiembolism stockings or hose (15-17 mm Hg), which are not designed for therapeutic compression and should not
be used as such.

36. Consider using a multi-layer system that contains an elastic layer, as this appears to be beneficial. Level of Evidence = A
37. Use a trial of modified, reduced compression bandaging (23-30 mm Hg at the ankle) for individuals with mixed arterial/venous

disease and moderate arterial insufficiency (ABI >0.5 to <0.8 mm Hg) who present with ulcers and edema. Level of Evidence = C
38. Consider using intermittent pneumatic compression (IPC) for patients who are immobile or who need higher levels of compression

than that which can be provided with stockings or wraps (i.e., those with extremely large legs or who are intolerant of stockings or
wraps) or who have not responded to stockings/wraps. Level of Evidence = B

Medications

39. Consider use of the following medications to promote healing:
Pentoxifylline, 400 mg 3 times per day as an adjunct to compression therapy to treat venous ulcers. Level of Evidence = A
Granulocyte-macrophage colony stimulating factor given as a peri-ulcer injection to improve ulcer healing. Level of Evidence =
B
Horse chestnut seed extract is beneficial in controlling pain and reducing edema in LEVD. Level of Evidence = A
Sulodexide (not widely available in the U.S.) administered orally or intramuscularly combined with compression. Level of
Evidence = A

Surgical Options

40. Consider subendoscopic perforator surgery to improve venous leg ulcer healing and reduce recurrence. Level of Evidence = B
Adjunctive Therapies

41. Educate/encourage patients to participate in a home-based physical activity program including isotonic or resistance activities, to
improve calf muscle pump function and reduce healing time. Level of Evidence = A

42. Teach patients to elevate legs above the level of the heart for 30 minutes, 3 to 4 times per day, if not medically contraindicated.



Patient Education and Provider Follow-Up

43. Educate patients about wearing compression for a lifetime, smoking cessation, physical activity/exercising, avoiding trauma/leg
crossing, and following healthy practices such as weight management and nutrition.

44. Health care providers should regularly assess adherence to recommendations, functional abilities and activities of daily living, presence
of depression and other concomitant illnesses, pain, and the condition of stockings, bandages, and wraps.

Definitions:

Level-of-Evidence Rating

Level I: A randomized controlled trial (RCT) that demonstrates a statistically significant difference in at least one important outcome defined by p
<0.05

Level II: A RCT that does not meet Level I criteria

Level III: A nonrandomized trial with contemporaneous controls selected by some systematic method. A control may have been selected because
of its perceived suitability as a treatment option for individual patients

Level IV: A before-and-after study or a case series of at least 10 patients using historical controls or controls drawn from other studies

Level V: A case series of at least 10 patients with no controls

Level VI: A case report of fewer than 10 patients

Level-of-Evidence Rating for Recommendations

Level A: Two or more supporting RCTs of at least 10 humans with lower extremity venous ulcers (at Levels I or II), meta-analysis of RCTs, or
Cochrane systematic review of RCTs

Level B: One or more supporting controlled trials of at least 10 humans with lower extremity venous ulcers or two or more supporting non-
randomized trials of at least 10 humans with lower extremity venous ulcers (at Level III)

Level C: Two supporting case series of at least 10 humans with lower extremity venous ulcers or expert opinion

Clinical Algorithm(s)
An algorithm for the determination of wound etiology is provided in Appendix A of the original guideline document.

Scope

Disease/Condition(s)
Lower-extremity venous disease (LEVD) (venous insufficiency)
Lower-extremity wounds and ulcers

Guideline Category
Counseling

Diagnosis

Evaluation

Management

Prevention



Risk Assessment

Treatment

Clinical Specialty
Dermatology

Family Practice

Internal Medicine

Nursing

Physical Medicine and Rehabilitation

Surgery

Intended Users
Advanced Practice Nurses

Allied Health Personnel

Health Care Providers

Nurses

Physical Therapists

Physician Assistants

Physicians

Guideline Objective(s)
To support clinical practice by providing consistent research-based information with the goal of improved, cost-effective patient outcomes as well
as to stimulate increased wound research

Target Population
Patients with lower-extremity venous disease (LEVD) with or at risk for wounds

Interventions and Practices Considered
Diagnosis/Evaluation/Risk Assessment

1. Assessment of causative and contributive factors and significant signs and symptoms to differentiate types of lower-extremity ulcers
2. Review of health history for risk factors for lower extremity venous disease (LEVD) (wound history, pain history, pharmacologic history of

prescribed and self-prescribed medications)
3. Review of pertinent labs (hemoglobin, hematocrit, and prothrombin time; international normalized ratio [INR]; homocysteine levels)
4. Lower-extremity examination (functional ability, perfusion status, presence or absence of pedal pulses, ankle brachial index [ABI],

dermatologic status, localized inflammation, edema, wound characteristics, complications)
5. Diagnostic evaluation with one of the following option: duplex imaging, Doppler ultrasonography, photoplethysmography, air

plethysmography, venography
6. Assessment of factors that may impede healing



7. Monitoring the percentage change in ulcer area to assess healing
8. Referral when appropriate (cellulitis, deep vein thrombosis [DVT], variceal bleeds, wounds that are atypical in appearance or location, and

wounds that are unresponsive to 2 to 4 weeks of appropriate therapies)

Prevention

1. Improving calf-muscle strengthening
2. Light compression therapy
3. Vein surgery
4. Compression stockings or other compression devices with patient education on their use
5. Monitoring ABI in patients undergoing compression therapy

Management/Treatment

1. Care guided by a clinical wound expert
2. Cleansing of the wound at each dressing change
3. Avoidance of known skin irritants and allergens
4. Patch testing individuals with known sensitivities or delayed wound healing prior to use of new product
5. Debridement
6. Eutectic mixture of local anesthetics (EMLA) cream
7. Hydrocolloid or foam dressings
8. Topical antimicrobial agent (i.e., silver sulfadiazine, cadexomer iodine)
9. Mesoglycan

10. Flavonoids (Rutoside)
11. Compression therapy
12. Pentoxifylline (adjunct to compression therapy)
13. Horse chestnut seed extract
14. Granulocyte-macrophage colony stimulating factor (GM-CSF)
15. Sulodexide
16. Subendoscopic perforator surgery procedure
17. Home-based exercise program
18. Patient education
19. Provider follow-up

Major Outcomes Considered
Wound healing rates
Complication risks
Signs and symptoms of lower-extremity venous disease (LEVD)
Sensitivity and specificity of diagnostic assessments
Recurrence rates and risks
Improvement in function and quality of life

Methodology

Methods Used to Collect/Select the Evidence
Hand-searches of Published Literature (Secondary Sources)

Searches of Electronic Databases

Description of Methods Used to Collect/Select the Evidence



The primary authors of this guideline independently conducted a literature search of Medline and Cochrane Library databases to identify studies
and systematic reviews published in English from January 2005 to July 2010. The following medical subject headings (MESH) were used to search
for each specific question related to lower-extremity venous disease (LEVD) and included headings such as leg ulcer, lower-extremity wounds,
venous ulcers, venous insufficiency, venous stasis ulcers, stasis ulcers, varicose ulcers, wound healing, wound infection, hydrocolloid bandages,
biological dressings, occlusive dressings, compression stockings, intermittent pneumatic compression devices, color Doppler ultrasonography,
ankle brachial index, and debridement. The search targeted meta-analyses, randomized controlled trials (RCTs), prospective clinical trials,
retrospective studies, and systematic reviews. Bibliographies of selected articles also were reviewed.

Number of Source Documents
More than 200 articles were identified and reviewed for this guideline.

Methods Used to Assess the Quality and Strength of the Evidence
Weighting According to a Rating Scheme (Scheme Given)

Rating Scheme for the Strength of the Evidence
Levels-of-Evidence Rating

Level I: A randomized controlled trial (RCT) that demonstrates a statistically significant difference in at least one important outcome defined by p
<0.05

Level II: A RCT that does not meet Level I criteria

Level III: A nonrandomized trial with contemporaneous controls selected by some systematic method. A control may have been selected because
of its perceived suitability as a treatment option for individual patients

Level IV: A before-and-after study or a case series of at least 10 patients using historical controls or controls drawn from other studies

Level V: A case series of at least 10 patients with no controls

Level VI: A case report of fewer than 10 patients

Methods Used to Analyze the Evidence
Review of Published Meta-Analyses

Systematic Review

Description of the Methods Used to Analyze the Evidence
Primary reviewers read and summarized selected articles. Each article was assigned a level-of-evidence rating using the criteria listed in the "Rating
Scheme for the Strength of the Evidence" field.

Methods Used to Formulate the Recommendations
Expert Consensus

Description of Methods Used to Formulate the Recommendations
The Wound, Ostomy, and Continence Nurses Society (WOCN) developed this evidence-based guideline using the following process. A panel of
WOCN members, representing a wide range of experience and clinical practice backgrounds, convened to plan the guideline format. A topical



outline was designed, and specific questions were proposed to provide focus for the evidence search. The review included studies reporting
primary data relevant to lower-extremity venous disease (LEVD) and specific therapies or diagnostic modalities. The panel developed a list of 18
questions to guide the evidence-based literature review (see the original guideline document).

Summaries of the studies were presented to all task force members for review, discussion, and clarification. After a series of conference calls and
meetings conducted September through February 2011, the guideline was finalized incorporating evidence from the studies. Studies supporting the
guideline are cited in the text and listed in the references. To classify the strength of the evidence in this guideline, a level-of-evidence rating (Level
A, B, or C) has been assigned to specific recommendations (see the "Rating Scheme for the Strength of the Recommendations" field). The rating
refers to the strength of the evidence for a recommendation and does not relate to the importance of the recommendation. The rating system was
adapted from the rating systems described by Sackett (1989), Cook, Guyatt, Laupacis, and Sackett (1994), and the Agency for Health Care
Policy and Research (AHCPR—now called AHRQ; 1992, 1994). Where specific level-of evidence ratings are not included, the information or
recommendations presented represents the consensus opinion of panel members.

Rating Scheme for the Strength of the Recommendations
Level-of-Evidence Rating for Recommendations

Level A: Two or more supporting RCTs of at least 10 humans with lower extremity venous ulcers (at Levels I or II), a meta-analysis of RCTs, or a
Cochrane systematic review of RCTs

Level B: One or more supporting controlled trials of at least 10 humans with lower extremity venous ulcers or two or more supporting non-
randomized trials of at least 10 humans with lower extremity venous ulcers (at Level III)

Level C: Two supporting case series of at least 10 humans with lower extremity venous ulcers or expert opinion

Cost Analysis
Published cost analyses were reviewed.

Method of Guideline Validation
Peer Review

Description of Method of Guideline Validation
Not stated

Evidence Supporting the Recommendations

Type of Evidence Supporting the Recommendations
The type of evidence supporting the recommendations is identified and graded for selected recommendations (see the "Major Recommendations"
field).

Where specific level of evidence ratings are not included, the information represents a consensus of panel members.

Benefits/Harms of Implementing the Guideline Recommendations

Potential Benefits



Identification of individuals with lower-extremity venous disease (LEVD) who are at risk for developing wounds
Identification of individuals with current wounds that are caused or complicated by LEVD
Implementation of appropriate strategies/plans to:

Reduce or eliminate known modifiable risk factors for LEVD
Attain/maintain intact skin
Reduce edema
Manage drainage
Reduce pain
Prevent complications
Promptly identify/manage complications
Optimize potential for healing
Improve functional status and quality of life
Educate and involve patient/caregiver in self-care management

Potential Harms
A review of ingredients and products that cause positive patch test results in individuals with venous ulcers show that between 46% and
67% of individuals have positive patch tests with a high incidence of hypersensitivity to lanolin and topical antibiotics. Also implicated are
Balsam of Peru (one of the most common sensitizers), bacitracin, corticosteroid ointments, neomycin sulfate, chloramphenicol, nickel sulfate,
silver nitrate, propylene glycol, certain hydrocolloid formulations, parabens (bepanthen), benzalkonium chloride, povidone iodine, colophony
(used as an adhesive and as a stimulant in ointments), rubber-related allergens, ester gum resin, and fragrance mix.
Patch testing to standard and special series allergens should be performed in cases of prolonged leg ulcer healing. Clinicians should be
aware that multiple reactions in the same patient are common. Of note, sensitivity to lanolin products is decreasing world-wide; however,
there are reports of increasing sensitivity to new products containing certain hydrogels that form the basis of sustained-release topical drug
delivery systems.
Leg wounds treated with topical antibiotics may develop resistant organisms or sensitivities over time.
In patients with mixed arterial/venous disease where compression is used, close supervision, monitoring, and strict attention to correct
bandaging is required by a wound care specialist. Patients should be instructed about the risks associated with compression, such as
uncomfortable tightening of the bandage after application, tingling, numbness, color or temperature changes of the toes. They should be
encouraged to unwrap and loosen or remove compression and seek immediate emergency care in these situations.

Implementation of the Guideline

Description of Implementation Strategy
An implementation strategy was not provided.

Implementation Tools
Clinical Algorithm

Mobile Device Resources

Staff Training/Competency Material

Institute of Medicine (IOM) National Healthcare Quality Report
Categories

For information about availability, see the Availability of Companion Documents and Patient Resources fields below.



IOM Care Need
Getting Better

Living with Illness

Staying Healthy

IOM Domain
Effectiveness

Patient-centeredness
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